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general 

1.01 This section is intended ^ ^ 

engineers, contractws m design and construcUon 

technical ittCoOTation for use in ^ discuBses In partic- 

of REA horrovers- f Sion aS Shabilltation of 

ular the problems involved in retention ana 

existing outside plant. 

1.02 Thl. «.ctioa ^ 

April 1955. charts of a type 

ground line a) span lengths to 

700 feetj (2) of 1.0 eiA 1.33 in 

^rSfSr. ^reneth of oupportins stxnnl. 
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1.03 


l.Oiv 




Prior to MW 2.»/«oSloL 

retention, the determined as discussed in REA. . 

system design bSc System Plan Report. 

TE 8t CM-205, the outside plant requirements 

After this deterndnat^ , Then the adequacy 

along Pla^t to fit in with the system 

plan con he considered in detail. 

The problem of deteiml^W pS'cooMSrthr' 

be divided Into two parts. The part of the 

dec i non as to caS^ economically retained 

outside plant is ^ch ^ years. The second 

in plant .for a to put the plant in shape 

part concemr, the work of at least five 

for econoraiciil retention ^ discussed in the 

vears. Both parts of the problem are cus 

following paragraphs . 

The tecta and inspections ®®'^°“^Q^tion!°^t i^not 
,,aragraphD axe gxven as ^ene^ necessasT 

expectec- M:at the given for use when 

to nisort to these tes s engineering expense will he 

necessary. By this means the engineering 

n: I almi. '/.ed • 


CRi/injiiA IN RCTENTION OF EXISTING PLAlfC 


2.01 


2.02 


ilA i ni-j — 

14 •„ ^n retention and rehabilitation 

HMA TE & (i) in the design of systen^ such 

of ( l.'uit indicating ' capable of expansion and/ or 

port one of the plmit as can be done more 

U,i n..:«tioh d,c.u:,d be °e« plant; (2) f^e 

ee.,bo»Llob.U.y sueb eonslderatlona shall te a 

SSl^IrnteVars; and (3) ^ 

«t,anibe teW plant sb^l be made on the 

over «>e period conaOered. 

wnere the outside p^t of te ^^^ 10^0 an 

condition, a portion Soam parta in so,^ 

economical itt re*olaceiisent because of the 

physical condition may ^ involved in the new system. 
Increased number of central office. 

This will be particularly true near xne 
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either open wire or aerial distribution wire, and a margin 
of strength of I .33 for more iniportant lines which are: 

(IJ all pole lines carrying toll or trunk circuits including 
TOose carrying one or snore multichannel carrier trunk systems; 
( ) all subscriber pole lines carrying more thsm five pairs of 
open wires or aerial distribution wires; ( 3 ) all pole lines 
carryii^ one or snore snultichannel carrier systems regardless 
u wires; and (U) all pole lines supporting 

sheathed cable on suspension strand. These margins should 
be used in detersninlng whether or not the poles are suitable 
for retention. 


3» FIEU) SURVET OF EXISTHiG PLANT 


survey by the engineer is necessary to determine 
Aether any portions of the existing outside plant are 
vortJi reteatlon^ The surrey vith the exercise of good 
^«lpjent should enable the engineer to quickly determine 
What parts of an existing system should be considered for 
retention. Portions of plant that obviously are of no 
v^ue in the proposed system can be eliminated from further 
study. REA TE & CM-205 outlines the steps necessary In 
making such a field survey of existing outside plant. If 
any plant is determined by the survey to be suitable for 
retention, the detailed inspections required are outlined 
in the following paragraphs. The records to be made on 
inspection are mentioned therein. 

OOKSIDERATEOirS IN RETENTION OF OPEN WIRE 


4.01 


In cousidertng whether or not existing open wire lines should 
following shorad be observed: (l) condition 
or the wires, poles, crossarms, brackets, braces, guys and 
Mchors; ( 2 ) spaa lengths, clearances and sag conditions; 

A3J necessity for tree and brush trimming; ( 4 ) availability 
of ^ace for the additional wires required, and ( 5 ) the type 

systems used. In many situations a represent- 
open Wire line will furnish satisfactory con- 
clusions on which to base a decision. 
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i ^.02 


Ir^OS, CS'- !a"i2s3 


lia® wir® B»y req^is^ ia&iifeeiiQ 2 i r -• 
iC v' '■-• nlles ©2* ^®T& chassgeg ia tia-* <oi! ' y-' 

c.:- . . 'L'.t i ".ris® stiH l&ring a ecsnoist;: ' 

caa be r^ete'-las&o Hot-ysrer,, if t&e gslmaiaesl ccJ::.-.-;vsa, ;yaa 
-:a sticb qasaitity t&at rust spots aaa 
«i'Aas"* k'icci.a o<s ftLTK'sideiaBd as msatisfactory sitfie 
reaeiiiia,® irlb '■ ^i-ere'lce life of galx^’saized st-se-i, r-J 


'i.sjk. 
;-:l'.c ’Ir't" 






£ci by the tias it takes 
:-.o Tiiree dlffereat classes of 


izalev.iiOr t'aajy: 








eoatii 

ussc. OK st-eel and iron line 'wixe^ C3.ass i'-. as 
ase ioatilag oad is the coating ordiasj'bly fcasad oe 
psst"^j«ars o The zinc life is dei:)£rsfji:ri oa 1± 
rt".: '.' o’f'o j'j. :* ecir oitions niiers the wire 1 b ereci-eci,, a-ocj ’. >• 
t;.'": '.rC'iJKO'.'-'.by-'U&eG. Class k aiae -coated steel or iiosn 
' 100 :.' ■:? irc.'U £ period that eaa he laeasiired in Moaths la 
corrcoive ?.Li^;ospheres to raajiy years in arid rura.i regios 


\v ',e 


l 4 , 0 ’ 


uurr; 


■ of splices in i±ie %fire shotild be obsewed^as 
sir. tn.e sag of the 't^lres and sag difference hetiyeeiL rire'' 
'd’.c E'io.oy spi'ices or excessive sag differences v-ecy,irxritg 
exterksiv's resaggingj, together wHii other defects 


lITsS' 
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table transpositions. 


e' 


badly rotted poleG,^ 

in the line laay fee sufficient cause for abaadorjjx, 
line. Sag differences between wires tend to esasr o 
and Eid-apaa hits.. Sag tables should be consalted^ 
■Khetker or not the wire sags are reasonably cloise t.;: 
ToQ-ues, Too ®ach sag^ in addition to lesssaiag gro-v; 
’ifill peimt more md-span hits between wires than, '.‘.n 
are properly sagged. Too little sag^ W3.th the z'o.sn_i 
i Ti c r8 3, ss d. 




'C^ ..‘-16 


tsension teads to increase mre: inibra^ioii 


Sibil "ty of fatigue falluxe due to 




X 'the application of vi-b ration 


qjtl poss 

'tili-i . - - 

tills D'r^')!.' leiiio sp''ci bits axe f’i 3 jQ,ctioii.s .. 

sag equal mxe spacing and wind velocity. 
v/luI '^"elocity or spaa length ’tend to iacre-aE^e 
of hits® Reducing wire spacing increases the pirobdnl.ix 

hiuSc 


-y? r 


.rxi.ae 

eqtil.'red 

'ij.'E^iJace j, 

. v.rires 

n.ag^ 

.a 

.ity 

of 


l.Oh The transposition system used ou the exLstiag line A's.y -‘.ov 

cora’om to the transpositioa requirements of the new oyentm. 

If additional circuits are to he strung on the l.ine, ra ..'.roiis- 
pocirti.; may be reqiiired in the existing plant to coiyM:.:j::\K^ the 
origxkik-ii and the new circuits, l^a may require 'onxy.* •, the 
'wires .mid tliro'wing in new ti'anspositions which is hd. expetiOi''ro 
operation. In conjunction with other defects noted in a l.ine, 
xhis may make replacement of the wire more economical tten 
retention. 


«p(i 1 |.«M 
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5. cmsiramTioiis in REraamoi of poles 

5.01 Ik© pole inspeetioa outlined "below is for poles Mt jointly 
used for power aM telephone eireuits. Detailed inspection 
of jointly used poles, if Indicated as needed, should be 
arranged for with the owner of the poles. See REA. TE & CM*690, 
"Joint Use of Poles." 

5.02 One objective in the inspection of poles is to determine 
whether or not they have siifficient strength at the ground 
line to support the additional facilities required by the 
Basic System KLaa Report, lines that carry cable or open 
wire lines with three or moire circuits require closer 
inspection than lines carrying a single circuit, A line 
having many poles that have inadequate strength ordinarily 
Is not woi-th rehabilitation. 

5.03 Pole lines considered for retention also should be observed 
for decay above ground, splintered tops, splits, checks, 
vocdpecker holes, ant and termite infestation, and buining. 

If many poles are in bad condition from such causes, the 
line should not be retained. Spot checks of poles can be 
made by pushing on them with pike poles or by a similar 
method to determine whether they are badly decayed below 
the gromd line. Pike pole tests diculd only be made with 
the owner's consent because of possible pole breakage and 
the hazard created thereby. All highway and railroad 
crossing poles should be examined. Treatment or lack of 
treatment with preservatives will affect the need for 
detailed inspection. Poles that appear to be sound at the 
ground line and are otherwise in fair condition can be con- 
sidered for retention if added service will not increase the 
number of circuits to a point where larger size poles will 
be required. 

5.04 • Under ordinary conditions no treated pole in place for less 

than ten years shovild need ground line inspection or sounding 
tests, 

5.05 Poles covered by the above paragraphs must have enou^ sound 
wood at the ground line to have sufficient strength for the 
predicted number of circuits to withstand transverse loads 

of wind on ice covered wires and cables for the storm loading 
district ■vdxere the line exists specified by the National 
Electrical Safety Code (NESC). Minimum required circumferences 
at the ground line are functions of the span length, pole height, 
wire load, loading district involved and species of timber. 
Charts 1 to 6 are provided herewith giving the required minimum 
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5,06 aifficient care should he e^sereised ia exasrisiag aa 
line to detemine whether or aot all of the pol©® i'-^i 
are in the seae relative condition. In those caiseo waeM 
the poles in the line are in the same relative co'Miiiion ?iiid span 
lengths are reasonably unifo^# it is not necessary toj.i!aA€; ^ 
ground“line inspections on all poles in the line^ soout^^-zej-y 
twentieth pole should be exaaiiaed at the ground line ana the 
circumference checked against the appropriate chart of minirauiE 
cirGiBufererz'-es . 


S .07 Situations may be encountered where lines ^ich have been in 
existence for inany years may have bad pole replacements to 
such an extent that the date the line was built has little 
bearing on the decision as to whether or not to I'etain it. 

If about i/3 or more of the poles are relatively new (say not 
over five years old) and the remainder are in fair condition^ 
the l ine iiwiy merit retention. Old pole lines usually have a 
cojnsiderably greater number of poles per mile than a new line 
built ucc.-'niing to REIA. reconanendations . The number of poles 
n. tUiired .-o })ut an old style short spaa line in satisfactory 
condition maj' bo nearly enough to build a new lincj, in which 
case tiic 'rid line should be considered for abandomnent. 


f).08 If the pole class is known for treated poles in good condition, 
ground-line circumference data sire not retjuired and the 
adecjuacy can be based on data in KEIA. TE Se CM- 6 II, ’Design of 
Pole Lines . " 


- . MINlMlfM GHOUWD-LIIIE CIRCUMFERENCES OF POLES 

6.01. Radii tier, other than bare wire on a pole line, such as 

..nrulated wire, aerial, distribution wire, strand and cable, 
can DC ivniat' d in terms of bare wire in accordance with 
I'u'. Iv’ i . 'I'h is I'^'r use La determining the ability of a 
noLc I ■ withstand the transverse load created by wind pressure 
on the conductors in the presence of storm load. 
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TableJL 

APPROXIMATE EQUIVALENTS OP POLE ATTACHMENTS IN 
NUMBERS OP .109 INCH DIAMETER BARE WIRES 


Storm Loading Distri cts 
Attachments Heavy Medium Light " 


1 hare wire of diameter other than 

.109 inch 1 1 

I and 2 pair aerial distribution 

wire, aU gauges 2 2 

^ and 6 imir aerial distribution 

wire, 19 ^uge 2 2 

12 and I8 pair aerial distribution 

wire, all gauges 2 2 

II pair aeidal distribution wire, 

22 gauge 2 2 

16 pair distribution wire, 22 

gauge 2 2 

Cable on 5/16 inch (6 m) strand 4 6 

Cable on 3/® inch (l(Mt) strand 6 6 


1 

h 

6 

8 

8 

8 

16 

22 
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6.02 


iadlcate the mialaiM. grou'xia-liae 


Cfharts i “wO 3 XSLI»'yUL^€® a£3.jfcij.iittodiiaws^a - -^- - 

of sc'jur:d ^s’o-od of poles for mrio'us sptciciS) of ^ ..'U'lnO'iiL'-i 

tsnt ^fireSj, pole heists st-ora j'/.^^cda-s di" 


of eqaf 


of strength of 1..0 aii«i ChfeAto 4 %o o oL'iIfc ^ ^ 

•<^-or a asargia of strength of l«33o Rioaj'.i'l shoiiiltt 


at a aargi 

inforaatioai — . — — 

be reaoved before the pole circumfereace is issasurefi 
of the charts 3 .s. explained oa a page fasiag Chari; 1» 


he? ‘as® 


’'.03 


Poie« sap’'':.-'‘:.iEg wires over railroad tracks 
t,.hQ Tc p^^raaeats stated la REA TE & CM- 617 
Specificalions. ” it specifies that poles 
they have deteriorated to two-IMrds’ of thei 


coaspiy with 
’llailroad Crossing 

rspLaced when 
re cjkxi. rs d Initial 


strength. REA TE & CM-617 includes a table wMcb. gi'/es the^ 
aiiniiEUEs ground-line cirt'UBiferences of various 

a;id ier-gths for poles which have deterioi*ated to two-thirds of 
tiiei.r iniLiai sti-engih. 


■/. C0NSJ:i):^<AT-i0MG IN i^'TMmON OF CABLE 

Y-Ol : ■•■•ad-r.iieo.i.ii cable frequently may be considei"sd for retention » 

TiiC iirot coasidcration is that its nuansr ox pairs should 
be Gufflcieiit to meet the requireaffints for the initial period ^ 
(five years). If cost studies made as described la EEA ’IE & CM-210, 
i^iant*' Annual Cost Bata for System tesiga Pttwoses/' show that 
the charges wil.l be sufficiently less by replacing a cable ^th 
a iiirger size rather than reinforcing with a paralxeliiig^ cao e^ 
there will be no need to examine the conditio'c. of toe cabc.e . 

'ibe presence of all conductors under one sheath reauJ-os 
netter disux'ibution and greater flexibility aad^ in generaJ-j 
i preferable to two parallel cables o (See BSA TE & CM--b29,. 

'i'a'ni.c P’aiit L'lyout.") 


■f.n;: in aedi I,; to having a sufficient n'inriber of pairs i-eac- 

L.h<‘-.ih ;,-abi.e to be retained in plant should have a sneatn in 
renconaljly good condition and a recent trouble recoro. waich 
in(ii cates' that it will not be a source of excessive s?aiatenance 
erisenne . If records show that aerial lead-sbeath cable is 
devel opine more than one sheath trouble per mile of sheath per 
year, it is in questionable condition for retention . Imerous 
trouble s}>liceG are an indication of cable in poor condiuion. 
Underground lead- sheath cable to be retained shoui.d aot^show 
a trouble record of more than about one sheath trouble for five 
miles of sheath per year. 

7.03 Suspension strand should be inspected for corrosion, which can 
be expected to be most serious in hot humid climates, coastal 
areas, around chemical plants, railroad yax-ds, railroad crossings 


- 6 - 



/ 

REA TE & CM-215 


7.04 


r.o‘j 


e^tl«'LS?rof'^tSnriTbS at«,^eres exist. If the 
replaced, ^e corroded, it should be 

eyebolts where the strands tend examined at deadend 

Uncorroded strand can be expected to^Lt^n Pe^tting corrosion, 
except possibly where a neS^ u ! 

• plant may cause rapL cSrosion or 

dlospix^arod: tte '^alvosj .!„„ has " 

surface, as »iu. siSfSndicW “= "'■”= 

atmosjjheric conditions. qtT.nn.^ i -i- depend on (.he local 
in crmtaminutcd atmospheres and 'n v measured in months 

As irtlh wire in arid rural reni<jn.s. 

will b(! of considerable benefit utility companies 

-r strand. an dotennining life expccl^ancy 

“‘'’da.i'lil^Js corroded but appears to have adequate Jlfe it 

bright metal. Inspection “‘tand with emery cloth down to 
iX2q.uired at railro^ measurements probably will be 

the strand has been enSosed®by 

a^“ 2 l"C?tr ^-“^^'-^“ortbaMill^tion 

I^xven as a ixinctlon of tension in o 04 ^ r., 

less diameter than given in thin i.«M,t ■ ^ 

replaced. This test unsafe and should be 

Should be Se tjT f 

tine gray £iint'"r1alLl1ro*;:Jit““^"“ “ =“^'' ““ 
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T^I£_2 

MiniinuE diaaeter of good steel in corroded utilities grad® galvanized 
steel strand for spans of 150 feet or less. 

Minimum Diameter of Strand 
Strand Inches 


Tension - Lbs. 

6 m 

lOM 

500 

. 2 l »0 


750 

.2U0 


1000 

.256 


1250 

.263 


1500 

.270 


1750 

.277 


2000 

.284 

.256 

2250 

.291 

.256 

2500 

.301 

.256 

2750 

.308 

.256 

3000 

.314 

.261 

3250 

.320 

.268 

3500 

.325 

.273 

3750 


.277 

i )000 


.281 

^< 2^0 


. 287 

^) 50 () 


.291 

^750 


.295 

5000 


.300 


NOTE: For spans averaging over I50 feet in length add .015 inch to the 
diameters indicated above. 
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Data for use in determining the tena-ir^n = 
supporting lead sheath caSe are givL in 
Cable** per foot, and Tables d 
Sag and Related Tension." In 

will 1%^ ^ “ ^PP-^ying this iEfonRation it 

«ay act be ^Sy S iT 

vhlcb. case the aearest h^f piund valufjhS be'^L?"*'"’ 

The saji, and tension data are given for the "finni " »> ^^^^ • 

as w be found after stem iLdiL Thf t 
indicates how to use these data. Assume a 26 ^irf 2?^aige 
lead sheath cable on 6M strand has 175 foot spms the 
terature IS 70 degrees and the location is In the’heary 
loading district. Fron Table 3 the cable can be considered as 
pound foot. The cable sag should be measured. Assume 

thirsirfalls^a? th^ data of Table 4 shows 

this sag falls at the point marked "X" on the table. The related 

pounds, which should 

be the value used in Table a. Table 2 indicates that the 
mm.' mum permissible diameter would be O.263 inches. 


7.07 Lead- sheath cable suspended from strand in galvanized cable 
rings should be inspected for cracks and ring cuts in the 
sheath. Cracks will be found more often at splices than 
elsewhere in the sheath. At the same time the cable may be 
examined for evidence of crystallization and corrosion. 

Bowing of cable suspended in rings is a general condition and is 
conducive to crystallization of sheath and sheath breaks . One 
method for correction of bowing is by pulling slack in the cable 
but this is expensive. The amount of work required on existing 
cable shovald be considered. A ring supported cable may be 
badly bowed, have serious ring cuts, its terminals iTiay have 
excessive broken lugs, its terminals may be too small or 
temunal counts may require changing, and loading coi.ls may 
be needed. These factors add substantially to the cost of 
splicing and repair work which may justify abandonment. 


7 *08 Lead-sheath cable that is lashed to suspension strand probably 
will be newer and in better condition for retention than ring 
suspended cable and may need only a superficial inspection. 
Plastic- sheath cable that Is lashed to suspension strand 
likewise should need only superficial inspection- The same 
is true for all types of cable in underground ducts. However, 
the trouble record of buried cable with any kind of sheath 
material should be examined and replacement of the cable should 
be considered if it has given excessive trouble from dete- 
rioration. Megger tests as outlined for cable in REA TE & CM-t>8o, 
"Outside Plant Acceptance Tests," are advisable in order to 
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7.09 


OF 


and the cable 

-^;tuachS“: iSe7xistit1?ri “°"'- 

together if the yoj-k r>f loeKi^ lashing the two cables 

old cable ccd";e“Sj f”® =“«»“' of the 

later. , .iore'caS^rLt “‘"7?“' “iH = 1 ^'= 

Placing a now strand an^SsSS'thf “>p“‘ 1= *>y 

existing cable and strand arfrelS^S^ «’P 

t^y iash the nld and new oaKI^ -<- it is satisf actor}'- 

has the reanjYed Srea^rii 1"° Provided the straS 

qairea otreagth to support both cables. 


>t‘OM.]jPi.j{ATIONS IN RETENTION OF EXISTING PLANT 


^>■01 Abancloaruent of onon ninni- t c s 

excessi ve nuinber c^f Sles 1 considered (l) if an 

have Adequate strength to consideration do not 

■•- it- periiHi- +K req.uireinent 6 of the five 

due to cxtei’is vi tref or^“sh'^mi?S hneatlsfactoiy 

grcind clearance I'orwJres f aatlafactoiy 

•space to provide erLn,l 7 ,I. sufficient 

(^) if the existing wires are^^ter°^ wires that are to be added; 
they must bo replaced- (<=i) if +h s^-ich an extent that 

retires exlens^vr^^itS^" (T) 

viil be neceesarv t i mBf^n iV extensive resagging of wire 
erected on the ^ 

oharpes appreciaJTt T.l ’ ^ 

H^:.u..it,„ e "" abandonment but a com- 


3.02 


tr~-uf .“rtLii-sr “.L'.'S s 

excecGive trouhlf:^ are xnat; it will give 

('^) if Ih.a lai ^ cause in the five-year period- 

out- r:?3?fTh^^ shoul?be cut 

( 3 ) If the strand is so badly corroded that it iT i. 

c.upport two men on « -n-iode ^arroaea that it is unsafe to 

lead sheath shows indlcatior^of'^ the nu adle of the span; (4) if the 
tion as tcstbd“v ^ 1^5. '5) if the Insula- 

insulation. ^ general condition of low 

study of annini trouble splices; or ( 7 ) if a 

oL fT+i appreciably favors new plant. As with 

wire, one of these causes may not be suffioi<a„i- 

abandonment, but a combination of them way be 
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8.03 No positive conclusion can "be given as to when a cable should 
be reinforced or replaced by a larger one. One factor is 
the cost of reiBoval which aay be asore than the salira^e value. 

Another factor is that if the old cable has many teiainals in 
the section to be paralleled or replaced, the cost of new 
terminals on a new cable and transfers of drops to 
will be a considerable expense that possibly can be avoided y 

placing a parallel cable. In tfm^Lls 

place aew terminals on a new cable than to 

to a new cable. If the new cable has plastic 

the old lead-sheath terminal stubs into the new plastic-shea 

cable is not recommended* 

9 . ANNUAL CHARGES 

9.01 If inspection indicates the possibility of cterges 

substantial portion of plant, a T^imlt^^ich 

nhould be mae for the pl^t to U nSSeaS to 

determine the interest cl^rges, ^ proposk new 

maintenance The^cSt of any rearrangements must 

plant on an annual basis. The cosx o j annual charges 

also be estimated. The method of computation ox ann 

is discussed in REA TE Ss CM-21o. 

9.02 The plan to be -^opted should be thy^ t^^^^^^ 

annual charge, computed by be made in favor 

If the difference is ^n^, ^ ^ ^ess there are other 

of new plant f x^tention. 

important specific factors tavorinc 

;a w +-V»a fihove fiHIlUSll cbStri^C 

r^rtUrLSoSr^brert 

^?r “ScS^gTb^"^ OU Plant. 

10 . BEHhBIlITATIOH OH OOTSM 

■L. A 4-Armlned from the cost studies out ne 
10.01 Where it has Lrits retention, this line 

above that a sLSng sheets used to show the 

should be reins^c^ted ^ available covering the 

work needed. ^ would be most helpful. The 

existing constmeti^ ^ ^ -b^it should include enou^ 

sheets if used can be in to locate the places 

information to enable a them in doing the desired work. 

iSw work is 8 <^®^f Sions of poles, wires, ^ 

The sheets ^et^etera, which require replacements. 

crossaiTOS, guys, drop wires, e 
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need to be pulled up; (3) places wnere 

3-ir<, &-iS neea r location of 

iS G€&C©SSS»Ty> . «» »-4. jcinri 

line ^ which slack needs to be cut 

devices should be placed* 

should also include the information necessary 
::;::;.S1he new plant. Work of this natuj^ i^ 

: :*' of sea should be able to accomplish It. 




, . r, studies show that an existing length of cable 

. " .fi l.ne tsr. be economically retained, it should also 

* -i atd staking sheets used to indicate the location 
-f wor:-. required to put it in satisfactory condition 
" "it is expected that these repairs will be d a 

, rij'^overing such work as the following: Repairing 
, ^ x xcrrs-l rials y t.yi mmi. 'ng 'tx'ocs wh©x^ linibs ai*© against 

. ‘ '...yteting loose guys; replacing defective poles; repairing 

: ;:v,:t.vc jft-td connections from sheath to strand and from 
. *. izzSz wl'-es, and checking some of the cable conductors 

. :<• ger for low insulation and locating and clearing the 
. 0 .f lew icaulation is found. This is a very necessary 

■■ • ‘ . Secoicas of strand containing broken wires can be 

■ : t.f rt^-t hy bridging the breeik with, a new piece of starand of 
, ujsiti size attached at its ends by three bolt clamps or by 
^ fa :o. tea ted splice. Consideration should be given to spray 
r ’l'.' sf existing lead-sheath cable that is to be retained. 

“’t.s =>etr.>i cf oestiag is covered in REUl TOM-1356.3# "Leak 
- '^-I'-rg .r. Telephone Cables by Spray Test." 
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TABLE 3 

approximate WEIOffr - I£AI> SHEATH GABLE 



22 Gauee Gang. 

Per Foot . 

n 

0 . 1 ^ 

0.6 

16 

0.5 

0.7 

26 

0.6 

0.9 

51 

0.9 

1.5 

76 

1.2 

2.0 

101 

1.5 

2.5 

152 

2.0 


202 

2.5 


Reference : 

TB 8» CM- 630 » 

'T)eBigQ of Calsle 





TABLE U __ 

lead sheath cable ‘T5m7~^0 AND RELATED TEMSIOl 

heavy loading district 

und per foot on 5/l6" (6 m) Strand, 1100 pounds Strand Stringing 




Spans-Feet 

2*00 250 

Saf;-Inches 

300 

33.4 

50.3 

69.7 

36.6 

53.9 

73.9 

40.0 

57.8 

t 8 .o 

43.3 

61.7 

82.4 


Spans-Feet 

150 200 2^0 

Strand Tension-Pounds 


1283 

13‘^9 

l404 

1143 y 

1017 

1231 

1308 

1130 

1221 

913 

1030 

ll'+3 


300 


1372 

1300 

1231 


L-.e paragmph 7.00 for significance of the use of "X" in the above data 


i.G nound per foot on 5/I6" (6 m) Strand, 1100 pounds Strand Stringing 



1,00 

Spans-Feet 

150 200 

Sag- Inches 

250 

Spans-Feet 

100 150 200 

Strand Tension-Pound 

250 

,s 


1^.1 

26.8 

43.8 

64.2 

1430 

1582 

1719 

1834 


1 . r: 

28.9 

46.4 

67.4 

1275 

1463 

1620 

1730 



31-3 

49.3 

70.6 

1143 

13';5 

1527 

lf />5 


13.2 

33-7 

52.2 

73.9 

1025 

12(.2 

1443 

1394 


1,5 pounds per foot on 3/8” (lOM) Strand, 2100 pounds Strand Stringing 


1, 










Spans-Feet 



Spans- 

-Feet 


. ' j, ' 0 L* 

1.00. 

ax) 

300 

400 

100 

200 

300 




Sag- Inches 


Strauid Tension-Pounds 


10.7 

36.8 

73.7 

119.8 

2535 

2930 

3315 

3630 

nj 

11.9 

39-2 

77.0 

123.8 

2290 

2755 

3175 

3515 

90 

13.2 

41.8 

80.6 

128.2 

2050 

2585 

3 o 4 o 

3!KX) 

120 

14.8 

44.5 

84.1 

132.4 

1830 

2430 

2910 

3290 
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^I^ U (CONTINUED) 


■a /A" noM^ Strand, 2100 pounds Strand Stringing 
2.0 TOunds per foot on 3/® (lOM; p 

aaloQ; 60° 


100 



Spsas-Feet 
200 300 
Sag-Inches 


>0 

12.8 

42.7 

84.1 

^0 

14.0 

45.0 

87-2 

)0 

15.4 

47-4 

90.5 

10 

17.0 

50.0 

93-8 

a.fele, 2.5 gounds per foot on 3, 

ensi on ^ 60 

omp« 


Spans 

-Feet 

;x-ceG 

100 

200 

300 

F 


Sac-Inches _ 


14.8 

47.8 

93-2 

(/d 

16 .0 

49.9 

96.1 

<X) 

17-4 

52.3 

99-1 

L20 

18.8 

54.6 

102.1 


350 


Spans-Feet 

100 200 300 

Strand Tension-Pound^ 


350 


108.7 

112.2 

115.6 

119-2 


2690 

2455 

2235 

2035 


3240 

3075 

2920 

2775 


3715 

3590 

3455 

3335 


3920 

3805 

3690 

3575 


350 


100 


Spans-Feet 

200 300 

fit.rrmd Tension-Poundg 


120.0 

123.1 

126.4 

129-8 


2850 

2630 

2430 

2245 


3530 

3380 

3235 

3095 


4085 

3965 

3850 

3730 


350 


li330 

4225 

4115 

1^005 






. 5 poimii pe 


200 


Spans -Feet 

250 300 350 


Spans-Feet 

200 250 300 350 

Strand Tension- Pounds 


.n « 

F 

C' ,8 
;.!■ .0 
.9.4 



43.6 

47.3 

51.1 

55.3 

59-8 

63.8 

68.4 

73-0 

78.1 

82.7 

87.5 

92.6 

1525 

1382 

1257 

1145 

1610 

1489 

1375 

1279 

1693 

1582 

1483 

1391 

1773 

1671 

1579 

1494 

1 0 pc-'und 
ri, .-:0'^ 

100 

per foot on 5/l6" (6 m) Strand, 1100 pounds Strand Stringing 

Spans-Feet 

150 200 250 100 150 200 2^0 

San-Inches Strand Tension- Pounds 



24.6 

39-5 

57.2 

1542 

1726 

1902 

2062 

■ 'i"'] 

13.7 

26.6 

42.4 

60.2 

1372 

1591 

1783 

1958 

' 

1 1 .2 

29.0 

45.0 

63.5 

1220 

1463 

1672 

1855 

If";: 

17*3 

3 i .4 

47.9 

66.8 

1089 

1350 

1569 

1702 

,f 

1 .. pound 

s per foot on 3/8" (lOM) Strand, 2100 pounds Strand ! 

Stringing 












Spans-Feet 



Spans-Feet 


<:>;re»3s 

IC^ 

200 

300 

400 

100 

200 

300 

400 

5' 


Sag-Inches 


Strand Tension-Pounds 

■i;f 1 

10.2 

34-9 

(>8.9 

110.0 

2640 

3100 

3545 

3945 

54 1 

11.4 

37-3 

72.2 

114.1 

2375 

2900 

3390 

3805 

^K) 

12.7 

39-8 

75.6 

118.3 

2125 

2720 

3235 

3070 

■',"'120.. ... 

14.3 

43.0 

79-3 

122.8 

1895 

2550 

3090 

3540 



TABLE 5 (COmiMJH)) 
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Cable, 2.0 pounds per foot on 3/8" Strand, 2100 pounds Strand Stringing 

Tension, 60® 


Teirtp. Spans-Feet Spaas-Feet 


grees 

F 


200 300 
Sag” Inches 

350 

m 


350 

30 

12.1^ 

hO.k 

78.6 


2785 

3415 

3970 

4225 

60 

13-6 

42.8 

81.6 

104,3 

2545 

3290 

3830 


90 

lU.9 

45.2 

84.6 

107.9 

2325 

3065 


3955 

120 

l6.4 

47.8 

88.1 

111.4 

2110 

2904 

3550 

3830 


Cable , 2.5 potmds per foot on 3/8 " 
Tenr.ion, GoP 


Temp. 


Spans-Feet 

Degrees 

100 

200 

300 

F 


Sag-Inches 

?o 

14.3 

45.5 

87.2 

oO 

15.4 

47.6 

90.2 

'X) 

16.7 

49.9 

93-2 

120 

18.2 

52.3 

96.4 


(KM) 

Strand, 

2100 pounds Strand Stringing 



Speuis-Feet 


350 

100 

200 

300 

350 


Strand Tension-Pounds 


111.7 

2945 

3705 

4360 

4645 

114.8 

2720 

3540 

4225 

4515 

118.2 

2510 

3385 

4090 

4395 

121.7 

2315 

3230 

3960 

4270 


From Indiana Steel and Wire Company, Inc . 
Copyrighted Data Sheets Reproduced by permission. 
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TABLE 6 

LEAD SHEATH CABLE ‘’FINAL'' SAG AMD RELATED TEHSIOM 

light loading district ___ 


Cable, 0.5 pound per foot on 5 / 16 " (6m) Strand, 1100 pounds Strand Strineing 
Tension, (CT 


Temp. 

Lf;(j,rce£; 

F 


200 


Gpano-Feet 

300 

Sag- Inches 


1*00 


Spauas-Feet 

200 300 ^00 

Rt.ra.nd-Tension-Pounds 


>0 

27.8 

56.3 

91.8 

1'589 

0 

'iO/f 

ro .5 

96.6 

1434 

■ d > 

3H.1 

04.8 

101.8 

1298 

1 . ) 

17,7 

09.2 

107-3 

1179 


1770 

1652 

15^1 

1438 


1938 

1835 

17^^2 

I 056 


1.-0 ^ound per foot on 5/l6" (6 m) Strand, 1100 pounds Strand Stringing 

i ('‘r. , 60 


Tt-ifi.J. 

riC(;;rees 

F 

200 

Spans-Feet 

300 

Sag- Inches 

4oo 

Spans-Feet 

200 300 *<00 

Strand-Tension-Pounds 

30 

tO 

IPO 

37.8 

lvo.4 

>+3-3 

4.'..0 

73-2 

76.8 

80.4 

84.4 

116.6 

121.0 

125.4 

130.0 

1963 

1837 

1719 

1610 

2289 

2185 

2088 

1992 

2557 

2469 

2379 

2c:96 


Co.i.le, 1.0 pound j»er foot on 5 / 16 " (6m) Strand, 1100 pounds Strand Stringing 

‘6':nr.lon, 


Teiiii-* 

Decrees 

F 


Si>ana-Feet 

100 200 300 

Sar-Inches 


Spans-Feet 

100 200 300 

R-hrand-Tension-Pounds 


:>o 

14.8 

45.4 

<0 

16.1 



17.6 

50.4 

i;io 

19-3 

52.9 


86.9 17 C >8 2297 
90.1 1616 2181 
93 .U 1*»76 2077 
96.6 . 1350 1972 


271 *^ 

2 (iL 9 

2527 

2kkL 



•cable 6 (CONTINUED) 
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Cable, 1.5 pounds per foot on 3 / 8 ” (Idf) Strand, 2100 pounds Strand Strinf^ing 
Tension, 60 ° 


Temp. 

Degrees 

F 

300 

Spans-Feet 

500 

Sag- Inches 

700 

Spans-Feet 

300 500 V'>.) 

Strand-Tension- Pounds 

30 

66*5 

151.9 

261.1 

3630 

llj.3li ;;oi ? 

60 

6sk7 

156.6 

267.2 

3I66 

I303 ■ 

90 

73.2 

161.5 

273-2 

3305 

I170 7 [ 

120 

76.7 

166.7 

279.7 

3151 

koko h'rii) 

Canle^ 20 poimds 

per foot on 3/8” 

(IOM) strand. 

2100 

pounds Strand String,.! nf'. 

Tension, 

60° 





Te/op 


Spans-Feet 



Spans-Feet 


o 

c 

IjOO 

500 

300 

hoo yK) 



Sag- Inches 


St land- Tension- Pcun d s 

30 

76.2 

120. U 

171.7 

l«)6l 

I58I 5G2‘i 

OO 

79.2 

12k. 1 

176.0 

3907 

111.5 

-XI 

82.3 

128.0 

189.6 

3757 

I315 

120 

85.8 

132.1 

185.3 

3612 

1182 -V'. 1 

Cable y 2 . 

.5 pounds per foot on 3/8" 

(lOM) Strand, 

, 2100 pouzids Strand Strinr'.itig 

Tension, 

60 ° 





Tenrp . 


Spaas-Feet 



Spetns-Feet 

Bepxees 

200 

300 

loo 

200 

300 

r' 


Setg- Inches 


Strand-Tensi on- Pound s 

jO 

i'4.5 

31.7 

133.8 

3763 

II 53 5'?1 

• 0 

^6.6 

87.8 

137.3 

3591 

I3O7 

<>.5 

• 1 ( 8.8 

90.2 

IIO.9 

3I32 

^166 

.120 

51.2 

93.8 

111.6 . 

3271 

1028 lo:.'. 


Frcan Indiana Steel and Wire Ccatrpany, Inc . 
Copyrighted Data Sheets Repixiduced by Permission. 
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HOW TO USE CHABTS 1 TO 6 


See Chart 1 which is for a margin of 8treng:th ^ 
the heavy stem loading district. Assume J ™ 

White Cedar pole is to carry 6 wlrer on a 25-foot p^e 

with the two adjacent spans averaging 175 

heavy storm loading district. locate foot Pof“^ 

alol^ the bottom of the chart. Trace vertically 

point to the "6 wire" diagonal line. Then trace horizontal y 

to the "25-foot pole" diagonal line. Trace downward from 

this point to the "Ground Line Circumference" data for 

Northern T'Jhite Cedar at the bottcan of the chart ^ere it 

will be seen that the dimension should exceed 22 inches. 



CHART 1 


RSA TE a. CM - 215 



Equivalent Ho. rf Wires 
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CH/OT 2 



BcmlTaleiit Mo. Wires 





CHART 3 
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Equivalent No. of Wires 






SBBBB 


!S3B 




f^mSFui 


/ 


m w l ii ig i fl P 


Jji&am Pole Pine Jack Pine Po naeroea Pine 

— '1 .' ..i!.i. . L!i""' '~v. r;i " .1 ..i , ■■) — i • ■ i ■ 


8BBS9 


Western Bed Cedar 


Ground Line Circumference - Inchee 
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